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PREFACE 


This  report  has  been  generated  in  accordance  with  direction  established  at 
the  9  August  1990  meeting  between  the  GE  Program  Management  Office 
(D.  Bartlett,  T.  Dwan  and  M.  Fitzgerald)  and  the  Contracting  Officer's 
Technical  Representative  (W.  Hnatczuk).  The  report  format  and  scope  were 
tailored  as  mutually  agreed  upon  per  paragraph  C.4.7.1  of  the  contract. 
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1.0  INTRODUCTION 

The  primary  intent  of  this  Final  Report  is  to  provide  a  bridge 
between  the  STE-X  configuration  (hardware  and  software)  at  the  end 
of  its  DTI  I  and  the  STE-X  portion  of  the  Howitzer  Improvement 
Program  (HIP)  analyser  set  at  the  conclusion  of  its  operational 
test  (OT).  In  addition,  contract  close-out  activity  and  final 
position  are  documented  for  purposes  of  completeness. 


2.0  HARDWARE  CHANGES  BETWEEN  STE-X  DTI  I  AND  HIP  OT 

The  major  hardware  changes  in  the  STE-X  test  unit  design  from  DTII 
(P/N  12315155)  as  described  in  the  STE-X  Full  Scale  Engineering 
Development  (FSED)  Final  Technical  Report  No.  13398  to  the  HIP 
analyser  set  OT  configuration  (P/N  12361309),  as  a  result  of  the 
Engineering  Change  Notices  (ECNs)  listed  in  Appendix  A,  are 
described  below. 

2.1  Mainframe  (P/N  changed  from  12315156  to  12335934) 

No  major  changes  were  made  to  the  STE-X  mainframe  except  for  those 
described  in  the  following  sub-paragraph: 

2.1.1  CPU  PWA  (P/N  changed  from  12315161  to  12335928) 

The  Random  Access  Memory  (RAM)  was  increased  from  256K  to  512K 
bytes. 

2.1.2  Three  Bubble  PWA  (P/N  changed  from  12335734  to  12335925) 

Changes  made  to  this  PWA  included  the  addition  of  a  "Z"  coil  for 
erasing  the  bubble  memory  along  with  artwork  clean-up  changes. 

2.1.3  Power  Module  (P/N  changed  from  12335649  to  12361287) 

Additional  input  power  protection  for  voltage  pulses  of  up  to  70 
volts  for  one  second  duration  was  added  to  this  supply. 

2.2  Memory  Module  (P/N  changed  from  12335743  to  12335973) 

The  major  change  to  the  memory  module  assembly  involved  the  one 
bubble  PWA  change. 

2.2.1  One  Bubble  PWA  (P/N  changed  from  12335731  to  12335922) 

The  primary  change  to  this  PWA  was  the  addition  of  a  7"  coil  for 
erasing  the  contents  of  the  bubble  memory. 

2.3  Interface  Module  (P/N  changed  from  12315177  to  12361290) 

The  major  interface  module  changes  involved  the  addition  of  1553 
and  RS422  communication  capability,  the  deletion  of  memory  in  the 
interface  module,  and  the  special  functions  PWA  "ID"  change. 

2.3.1  1553/RS422  Communications  PWA  (P/N  12361293  -  Addition) 

This  PWA  was  added  to  the  interface  module  configuration  during 
the  HIP  program. 
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2.3.2  Three  Bubble  Memory  PWA  (P/N  12335734  -  Deletion) 

this  PWA  was  deleted  from  the  interface  module  configuration 
during  the  HIP  program. 

2.3.3  Special  Functions  PWA  (P/N  changed  from  12315185  to  12361342) 

The  part  number  change  of  this  PWA  was  required  as  a  result  of  the 
change  to  its  "ID"  via  a  resistor  change. 


3.0  SOFTWARE  CHANGES  BETWEEN  STE-X  DTI I  AND  HIP  OT 

The  STE-X  software  as  configured  for  Development  Test  (DT)  was 
divided  into  six  Computer  Program  Configuration  Items  (CPCI's): 
Operating  System  Software,  Development  Support  Utilities  Software, 
Self test  Software,  Ml  Applications  Software,  STE/ICE  Applications 
Software,  and  M2  Applications  software.  For  Operational  Test  (OT) 
two  additional  CPCI's  were  added;  SETCOM  Software  was  added  to 
support  the  new  SETCOM,  and  to  accommodate  the  HIP  configuration 
an  additional  CPCI,  HIP  Applications  software,  was  added.  Two 
CPCI's,  Ml  Applications  and  M2  Applications,  were  removed  for  OT 
on  the  HIP  vehicle. 

3.1  12335631  STE-X  Operating  System  CPCI 

The  STE-X  Operating  System  CPCI,  as  released  for  DT,  was  broken 
down  into  two  groups  of  four  each  Computer  Program  Components 
(CPC's).  The  first  group.  Core  Executives  CPC's,  provide  the 
functionality  to  access  all  STE-X  hardware,  the  serial  ports,  the 
bubble  memory,  and  the  measurement/stimulus  hardware.  The  Core 
Executive  software  is  always  loaded  in  PROM  or  RAM  memory  for 
other  CPC  or  CPCI  software  to  use.  The  Core  Executive  CPC's  are 
the  Bootstrap  Loaded  Operating  System  software,  PROM  resident 
Operating  system,  On-Board  Slave  software,  and  Analog  Slave 
software.  The  second  group  of  four  Operating  System  CPC's  are 
differentiated  from  the  first  in  that  they  are  loaded  into  RAM 
memory  only  at  the  time  of  their  use.  The  second  group  is  made  up 
of  the  Software  Transfer  Utility  software.  Analog  Debug  software, 
DFL  Interpreter  software,  and  Cable  Interpreter  software. 

Additional  CPC's  were  added  to  support  HIP,  HIP  Operating  System 
Extension  software,  and  HIP  DFL  Interpreter  Extensions.  HIP 
Operating  System  Extension  software  provides  the  operating  system 
software  to  support  functionality  added  for  HIP  including  1553B  bus 
drivers,  RS422  serial  port  drivers  and  reprogramming  capability 
STE-X  to  PDIU.  HIP  DFL  Interpreter  Extensions  software  provides 
routines  to  interpret  nine  new  DFL  Measurement  words  and  interface 
with  the  new  1553B  and  RS422  hardware  and  HIP  Operating  System 
Extension  software  drivers. 

3.1.1  STE-X  Core  Executive  CPC's: 

3. 1.1.1  12335946  Bootstrap  Loaded  Operating  System  CPC  (Baselined  to 
12336014  Core  Operating  System): 

The  Bootstrap  Loaded  Operating  System  executed  on  the  main  8086 
CPU  is  loaded  from  bubble  memory  to  RAM  by  the  PROM  Resident 
Operating  System  at  powerup.  The  Bootstrap  Loaded  Operating 
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System  once  loaded  remains  in  RAM  memory  to  be  accessed  by  all 
other  STE-X  CPCI's  and  CPC's.  The  Bootstrap  Loaded  Operating 
System  functions  are:  system  initialization,  LTL  loaded 
operating  system  interface,  test  selection,  file  handler,  8086 
program  loader,  measurements,  exception  handling,  serial  transfer, 
8051  program  loader,  library  functions  and  procedures,  trace, 
cloning,  and  Pascal  Run  Time  system  interface. 

System  initialization  software  initializes  the  necessary  file, 
queue,  pointer  and  stack  environment  for  the  other  functions  of 
the  Bootstrap  Loaded  Operating  System  to  run.  It  initializes  when 
control  is  transferred  from  the  PROM  R-esident  Operating  System 
after  power  up  or  when  a  fatal  error  has  occurred. 

The  Load  Time  Locating  (LTL)  Loaded  Operating  System  Interface 
provides  an  interface  for  applications  software  to  access  the 
functions  and  procedures  of  the  Bootstrap  Loaded  Operating  System. 
This  is  accomplished  by  a  table  at  fixed  address  in  memory  with 
pointers  to  the  fixed  addresses  of  accessible  Bootstrap  Loaded 
Operating  System  functions  and  procedures. 

Test  Selection  provides  the  software  to  interface  with  the 
operator  using  Library  Utilities  to  query  the  operator  for  test 
choice.  Tests  selected  can  be  those  loaded  into  RAM  by  the 
Bootstrap  Loader  at  power  up,  or  those  requiring  the  Load  Time 
Locating  Loader  to  load  them  at  run  time.  The  File  Handler 
Software  provides  functions  and  routines  to  be  used  by  the 
non-PROM  based  program  loaders  and  software  transfer  utilities  to 
create  and  maintain  the  file  system  on  STE-X.  Functions  and 
procedures  include  creating,  opening,  reading,  writing,  closing 
and  deleting  files,  selecting  a  directory,  and  reporting 
information  on  a  file,  directory  or  volume. 

The  8086  Program  Loader  loads  non-Bootstrap  loaded  files  8086 
executed  files  from  bubble  memory  to  RAM  at  run  time.  A  new 
feature  of  the  HIP  Operating  system  allows  multiple  files  to  be 
linked  and  loaded  at  run  time.  Measurement  software  interfaces 
with  and  directs  the  Analog  Slaves  on  the  Final  Mux  Boards  which 
actually  make  the  measurements. 

Exception  Utility  software  provides  for  servicing  raised  exception 
and  error  flags  and  provides  for  the  raising  of  error  and 
exception  flags. 

The  Serial  Transfer  Utility  provide  software  to  load  individual 
files  from  a  host  Intel  computer  to  STE-X  mainframe  bubble. 

The  STE-X  8051  Loader  provides  the  software  to  load  executable 
8051  code  from  bubble  to  analog  slave  shared  memory  at  run  time. 

Library  Utility  provides  the  other  Bootstrap  Loaded  Operating 
System  functions  with  a  library  of  frequently  used  Pascal 
functions  and  procedures  to  interface  with  the  operator  through 
the  SETCOM  and  for  string  manipulation. 
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The  Trace  utility  provides  software  to  store  data  on  cassette 
memory  for  purposes  of  data  collection  and  software  debug.  It 
also  provides  for  the  operator  interface  to  use  and  manipulate  the 
Trace  utility. 

The  Pascal  Run  Time  System  Interface  provides  the  software  to 
start  up  and  subsequently  shut  down  the  Pascal  Run  Time  System  on 
the  8086  processor.  It  also  provides  an  interface  from  the  Pascal 
Run  Time  System  to  the  STE-X  error  and  exception  handling 
routines. 

3. 1.1. 2  12335947  PROM  Resident  Operating  System  CPC  (HIP  Rebaselined  to 

12336014  Core  Operating  System):  i 

The  PROM  resident  PROM  Resident  Operating  System  is  executed  on 
the  8086  main  processor  and  consists  of  the  software  required  to 
perform  Power  Up  Confidence  Test,  to  load  the  Bootstrap  Loaded 
Operating  System  software  from  bubble  to  RAM,  or  to  load  the 
Bootstrap  Loaded  Operating  System  onto  the  bubble  from  the 
cassette  or  a  host  development  system. 

3. 1.1. 3  12335948  Onboard  Slave  CPC  (HIP  Rebaselined  to  12336014  Core 
Operating  System): 

The  PROM  resident  Onboard  Slave  software  is  executed  on  the  8051 
CPU  located  on  the  CPU  board.  It  provides  for  RAM  memory  refresh, 
time  of  day  functions,  counter/timer  functions.  For  HIP,  software 
was  added  for  controlling  the  SETCOM  Universal  Asynchronous 
Receiver  Transmitter  (UART). 

3. 1.1. 4  12335949  Analog  Slave  CPC  (HIP  Rebaselined  to  12336014  Core 
Operating  System); 

The  PROM  resident  Analog  Slave  software  is  executed  on  the  8051 
CPU  located  on  the  Final  Mux  boards.  It  is  responsible  for  analog 
measurements  and  stimulus,  and  controls  bidirectional  serial  UART 
interface. 

3.1.2  CPC  Loaded  at  Run  Time: 

3. 1.2.1  12335950  Software  Transfer  CPC  (HIP  Rebaselined  to  12336016  Core 

Util itiesT: 

The  Software  Transfer  software  provides  for  transferring 
Applications  software  from  a  host  VAX  to  the  STE-X  mainframe 
bubble.  It  also  provides  software  for  transferring  the  Bootstrap 
Loaded  Operating  System  from  mainframe  bubble  to  cassette  bubble, 
the  Bootstrap  Loaded  Operating  System  from  cassette  bubble  to 
mainframe  bubble,  and  applications  code  from  mainframe  bubble  to 
cassette  bubble. 

3. 1.2. 2  12335951  Analog  Debug  CPC  (HIP  Rebaselined  to  12336014  Core 
Operating  System)" 

Tne  Analog  Debug  Software  provides  complete  STE-X  operator  access 
to  the  measurement  and  stimulus  capability  of  the  STE-X  hardware. 
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3. 1.2. 3  12335952  DFL  Interpreter  CPC  (HIP  Rebaselined  to  12336012  Core  DFL 
Interpreter) : 

The  Diagnostic  Flowchart  Language  (DFL)  Interpreter  is  loaded  by 
the  Program  Loader  when  needed  to  interpret  an  application  written 
in  DFL  and  invokes  the  necessary  operating  system  software.  The 
DFL  Interpreter  initializes  an  interface  to  the  Operating  System, 
moves  the  application  DFL  object  files  from  mainframe  bubble  to 
RAM,  interprets  the  DFL  object  code  and  invokes  the  Operating 
System  Software  necessary.  DFL  object  code  can  call  for  operator 
interface,  measuring  external  signals,  generating  stimuli  and 
comparing  results. 

3. 1.2. 4  12335953  Cable  Interpreter  CPC  (HIP  Rebaselined  to  12336014  Core 
Operating  System): 

The  Cable  Interpreter  is  loaded  by  the  program  loader  at  runtime 
from  mainframe  bubble  to  RAM  to  interface  with  the  operator  to 
inquire  which  cable  test  is  to  be  run,  which  cable  and  what  cable 
end  is  to  be  tested.  The  Cable  Interpreter  then  interprets  the 
cable  table  of  pins  and  connections  and  performs  continuity 
testing  and  then  shorts  testing  on  the  selected  cable.  Shorts 
test  is  accomplished  by  testing  a  selected  pin  against  all  other 
pins  looking  for  unexpected  shorts.  Results  are  returned  to  the 
operator. 

3. 1.2. 5  12361352  HIP  DFL  Interpreter  System  Extensions: 

To  support  the  HIP  application  for  OT,  HIP  DFL  Interpreter 
Extension  Software  was  added.  The  HIP  DFL  Interpreter  Extension 
provides  operator  access  to  hardware  added  for  the  HIP 
application,  specifically  RS422  serial  communications  routines  to 
perform  both  synchronous  and  asynchronous  serial  data  transfer  on 
the  two  RS422  serial  ports  added,  and  1553B  Bus  communications 
routines  to  perform  and  control  communication  on  the  dual 
redundant  1553B  busses  added.  When  a  HIP  specific  measurement 
word  is  recognized  by  the  Core  DFL  Interpreter,  it  passes  a  one- 
byte  parameter  to  the  HIP  DFL  Extensions  Interpreter.  With  a  one- 
byte  parameter  passed  up  to  256  HIP  DFL  words  can  be  supported, 
only  nine  were  used.  The  HIP  DFL  Extension  Interpreter  checks  to 
see  if  the  passed  parameter  is  supported  by  the  nine  new  DFL 
words.  If  not,  a  flag  is  set  and  returned  to  the  Core  DFL 
Interpreter  error  handling  routines.  If  the  passed  parameter  is 
supported,  the  measurement  word  function  will  be  performed.  The 
nine  new  DFL  words  can  be  broken  down  into  two  categories,  seven 
designed  to  handle  1553B  communications,  and  two  to  handle  RS422 
communications. 

The  1553B  DFL  measurement  words  are  as  follows: 

BUSCH,  rt,  mask  -  logically  AND  the  last  status  word 

received  from  the  specified  remote  terminal  (rt)  with 
the  mask  provided  (mask),  leave  the  result  in  the 
integer  accumulator. 
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DEFINE1553,  dev,  bus,  ref-,  rt  -  defines  the  1553B  bus  as  a  remote 
terminal,  bus  controller,  or  bus  monitor  (dev), 
defines  which  dual  redundant  bus  to  use  (bus), 
defines  the  reference  voltage  of  0-10  or  15,  if  STE-X 
is  defined  to  be  a  remote  terminal  in  the  first 
parameter  (dev)  then  defines  STE-X' s  remote  terminal 
address  (rt). 

SEND1553,  rt,  msg  -  sends  message  (msg)  to  remote  terminal 
(rt).  STE-X  must  be  in  the  bus  controller  mode. 

SEND1553,  msg  -  sends  message  (msg)  to  the  current  bus 
controller. 

READ1553,  iram,  rt  -  reads  data  on  the  1553B  bus  from  remote 
terminal  (rt)  and  stores  it  at  a  specified  integer 
RAM  location  (iram). 

REA01553,  iram  -  reads  data  on  the  1553B  bus  from  the  current 
bus  controller  and  stores  it  at  a  specified  integer 
RAM  location  (iram). 

TAKE1553,  time,  iram  -  takes  control  of  the  1553B  bus  in  the 
specified  number  of  seconds  (time),  returns  a  flag 
indicating  whether  taking  control  was  accomplished 
and  stores  it  in  a  specified  integer  RAM  location 
(iram) . 

The  RS422  DFL  measurement  words  are  as  follows: 

REA0422,  chan,  iram  -  Reads  data  from  the  specified  RS422 

channel  (chan)  and  stores  it  at  integer  RAM  locations 
beginning  at  specified  address  (iram). 

SEND422,  chan,  msg  -  Sends  data  (msg)  over  the  specified  RS422 
channel  (chan). 

.6  12361350  HIP  Operating  Systen  Extensions: 

New  operating  system  software,  HIP  Operating  System  Extensions, 
was  written  to  support  three  STE-X  functions  added  for  the  HIP 
vehicle  application.  The  three  added  STE-X  functions  are  software 
drivers  for  the  MIL-STD-1553B  dual  redundant  bus,  software  drivers 
for  the  RS422  serial  ports  and  software  to  download  PDIU  software 
from  STE-X  to  the  PDIU. 

Communication  between  the  HIP  vehicle  LRU's  is  held  on  dual 
redundant  MIL-STD-1553B  busses.  To  communicate  with  the  LRU's  on 
the  1553B  busses,  hardware  was  added  on  a  new  board,  the  1553B 
Interface  Board,  and  Operating  System  Extensions  software  written 
to  drive  the  1553B  hardware.  The  new  software  consists  of  all 
routines  necessary  for  initializing  1553B  hardware  and  for 
transmitting  and  receiving  messages  on  the  1553B  bus,  as  specified 
in  MIL-STD-1553B,  as  needed  by  HIP.  Some  message  transmission 
options  specified  in  MIL-STD-1553B  are  not  used  for  HIP  and, 
therefore,  were  not  supported  by  STE-X. 


RS422  Serial  Ports  were  added  to  communicate  with  the  MAPS  unit  on 
the  HIP  vehicle,  using  protocol  specified  in  "Critical  Item 
Development  Specification,  Dynamic  Reference  Unit."  STE-X,  using 
the  RS422,  sends  commands  to  and  receives  responses  from  the  MAPS 
unit.  Hardware  was  added  on  a  new  board,  the  1553B  Interface 
Board,  and  Operating  System  Extensions  software  written  to  drive 
the  RS422  hardware.  The  new  software  consists  of  all  routines 
necessary  to  initialize  RS422  hardware  and  for  transmitting  and 
receiving  messages  on  the  RS422  bus. 

Operating  System  Extensions  software  was  written  to  give  STE-X  the 
capability  to  field  reprogram  PDIU  applications  code  by  down¬ 
loading  from  STE-X  to  the  PDIU  over  the  RS422  bus.  Software  was 
added  to  initialize  the  interface  over  the  RS422  bus  between  STE-X 
and  PDIU,  to  look  for  and  transfer  the  STE-X  file  "PDIU. MEM,"  and 
to  assure  the  transfer  was  accomplished  correctly. 

3.2  12335632  STE-X  Development  Support  CPCI 

3.2.1  12335960  Build  Utility  (HIP  Rebaselined  to  12336020  Build  Utility) 
The  Build  Utility  is  the  VAX  side  of  the  Software  Transfer 
Utility.  Build  locates  and  downloads  all  the  files  that  a  target 
STE-X  requires  in  an  application  software  package.  Build  provides 
transfer  error  checking;  it  checks  application  compatabil ity  with 
the  operating  system.  Build  produces  a  chronicle  file  listing  the 
files  transferred  and  the  results  of  the  transfer. 

3.2.2  12335961  CSCT  Utility  Programs  (HIP  Rebaselined  to  12336019  CSCT 
Utility); 

The  Computer  Source  Code  Translator  (CSCT)  Utility  provides  a 
debugging  aid  for  DFL  programs  to  be  run  on  a  VAX  computer.  It 
translates  an  error-free  DFL  file  and  simulates  the  logical  flow 
of  the  test. 

3.2.3  12335962  TWO  Utility  Programs  (HIP  Rebaselined  to  12336018 
GTWG/XTWG  Utilities): 

The  Test  Word  Generator  (TWG)  Utility  Programs  translate  DFL  files 
into  binary  form  to  be  interpreted  by  the  DFL  Interpreter  at 
runtime.  Global  TWG  (GTWG)  software  processes  the  Global s, 
frequently  used  action  messages,  actions  words,  limit  pairs  and 
measurment  words  called  by  DFL  tests,  to  save  memory.  STE-X  TWG 
(XTWG)  translate  DFL  test  files  into  binary  form.  XTWG  was 
changed  on  HIP  to  include  nine  new  measurement  words  added  to 
support  RS422  and  1553B  coranunication. 

3.2.4  12335963  Operating  System  Development  Support  (HIP  Rebaselined  to 
12336017  Intel  Utilities): 

Operating  System  Development  Support  software  consists  of  software 
to  be  run  on  an  Intel  development  system  to  aid  in  compiling, 
building,  and  transferring  the  STE-X  Operating  System.  Utilities 
are  provided  to  initialize  the  Intel  file  structure;  to  create  the 
Operating  System  shell;  to  create  a  STE-X  Operating  System  to  be 
loaded  at  serial  cold  start;  to  create  a  STE-X  Operating  System  to 
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be  loaded  by  STEXLD;  to  set  the  baud  rate  for  serial  coldstart 
transfer;  and  to  transfer  the  STE-X  Operating  System  from  the 
Intel  to  STE-X  at  serial  cold  start. 

3.2.5  12336021  ASM51: 

Not  previously  released,  ASM51  software  provides  a  8051  assembler 
developed  by  GE  to  run  on  a  VAX-11/780. 

3.2.6  12336022  PASC51: 

Not  previously  released,  PASC51  software  provides  a  Pascal  8051 
Compiler  developed  by  GE  to  run  on  a  VAX-11/780. 

3.2.7  12336023  STEXUTIL: 

STEXUTL  provides  developmental  software  for  two  specific  purposes. 
GTGEN.pas  was  released  on  STE-X  with  DEL  Interpreter  Programs. 

The  purpose  of  GTGEN  is  to  generate  the  Global  Template  Table 
(GTT.LD)  and  the  Global  Measurement  Table  (GMT. LD)— two  Global 
files  used  by  the  STE-X  DFL  Interpreter.  MSGMRG.pas  was  not 
previously  released.  MSGMRG  merges  Global  Action  Message  (GAM) 
files  into  the  file  ALLGAM. LD— a  file  used  by  the  DFL  Interpreter. 

3.2.8  12336024  XPREP: 

XPREP  is  a  developmental  utility  to  preprocess  STE-Ml/FVS  DFL 
files  and  convert  them  to  STE-X  DFL  files.  The  XPREP  utility  was 
released  with  HIP  software  but  not  changed  for  HIP  or  used  on  HIP. 

3.2.9  12336025  XSHARE; 

XSHARE  is  a  developmental  utility  for  software  configuration 
management.  XSHARE  provides  for  "get"— getting  files  from  a  soft¬ 
ware  configuration  management  library,  and  "share"--pl acing  files 
into  a  software  configuration  management  library. 

3.3  12335634  STE-X  Self test  CPCI: 

3.3.1  12335954  Mainframe  Selftest  (HIP  Rebaselined  to  12336015  Mainframe 

Selftest)~ 

The  Mainframe  Selftest  software  isolates  STE-X  faults  to  the  board 
level  in  the  STE-X  mainframe.  Isolated  functions  are  the  Final 
Mux,  CPU,  Bubble  Memory,  Memory  Module,  STE-ICE  function. 

3.3.2  12335955  Interface  Module  Selftest  (HIP  Rebaselined  to  12361351 
HIP  Modul e  Selftest) : 

The  Interface  Module  Self test  software  isolates  STE-X  faults  to 
the  board  or  cable  in  or  attached  to  the  M1/M2/HIP  module.. 

Isolated  functions  or  cables  included  are  the  IRU  Drive,  Special 
Functions,  Mux  Boards,  1553  board,  the  CX305  cables  and  the  HIP 
CX802,  CX803  cables.  Added  functionality  for  HIP  includes  the 
RS422  and  RS1553  communications  on  the  HIP  1553  board  and  cable 
test  on  the  HIP  CX802  and  CX803  cables. 
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3.4 


12335636  STE/ICE  Applications  CPCI: 


3.4.1  12335958  STE/ICE  Applications  S/W  (HIP  Rebaselined  to  12336011 

$TE/ICE  Applications  S/W): 

STE/ICE  Applications  CPCI  software  provides  the  software  to  run 
STE/ICE  equivalent  tests  with  STE-X.  The  STE-X/ICE  interpreter 
uses  four  major  data  structures:  test  definitions,  vehicle 
definition,  permanent  global  area,  and  the  transient  global  area. 
The  test  definitions  define  the  operating  parameters  of  each  of 
the  STE-X/ICE  tests.  All  established  test  definitions  reside  in 
the  test  definition  files  (TDF)  on  STE-X  bubble  memory.  Up  to  two 
active  test  definitions  may  be  copied  into  the  transient  global 
data  area  for  reference. 

Vehicle  definitions  for  all  vehicles  supported  by  this  application 
package  reside  in  the  vehicle  definition  file  in  the  bubble 
memory.  One  vehicle  definition  may  be  copied  into  the  permanent 
global  data  area.  The  vehicle  definition  includes:  the  vehicle 
identification  number  (VID),  the  vehicle  name  or  military 
designation,  the  generic  DCA  class  to  which  the  vehicle  belongs, 
the  number  of  cylinders,  the  number  of  strokes  per  engine  cycle, 
and  special  test  constants  for  the  engine  power  test,  and 
compression  unbalance. 

The  transient  global  data  area  contains  information  regarding  the 
test  (or  tests)  that  are  active  during  a  particular  invocation  of 
STE-X/ICE.  The  transient  global  data  is  initialized  whenever 
STE-X/ICE  is  invoked  and  lost  when  control  is  returned  to  the 
STE-X  executive. 

The  permanent  global  data  area  is  initialized  the  first  time 
STE-X/ICE  is  called  and  maintained  as  long  as  the  test  set  is 
powered.  The  permanent  global  data  include  vehicle  definitions, 
transducer  channel  offsets,  and  operator  entered  test  data. 
STE-X/ICE  software  was  changed,  although  not  specifically  for  HIP, 
to  account  for  hardware  changes  made  to  attenuate  damaging  voltage 
spikes. 

3.5  12335633  SETCOM  CPCI: 

SETCOM  software  provide  the  operator  the  capability  to  interface 
with  STE-X.  It  also  performs  SETCOM  Power  Up  Confidence  Test 
(PUCT),  Digital  Multimeter  (DMM)  functions,  and  DMM  selftest.  In 
the  interface  mode,  the  SETCOM  software  provides  the  operator  the 
ability  to  input  test  numbers,  respond  to  queries,  and  issue 
commands  to  control  test  flow.  In  the  interface  mode,  the  DMM 
switch  is  monitored  to  see  if  the  operator  wants  to  go  into  DMM 
mode.  SETCOM  PUCT  Software  checks  to  see  if  the  SETCOM  is  fully 
functional.  The  CPU,  RAM  and  PROM  are  checked.  DMM  Selftest 
SETCOM  Software  checks  the  hardware  of  the  DMM  board  to  make  sure 
components  and  measurement  paths  are  operational.  DMM  SETCOM 
Software  lets  the  operator  use  the  SETCOM  to  make  AC  and  DC 
voltage  measurements,  AC  and  DC  current  measurements,  frequency 
and  resistance  measurements. 
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3.6 


12362002  HIP  Applications  CPCI: 

HIP  Applications  Software  contains  three  CPC's  written  to  diagnose 
problems  on  the  HIP  vehicle.  Microclimate  Conditioning  System 
(MCS)  Test,  Automatic  Fire  Control  System/Cab  Electrical 
(AFCS/CABEL)  Test,  and  Hip  Cable  Test. 

3.6.1  12361347  MCS  Test: 

The  MCS  Applications  Software  isolates  faults  in  the  MCS  system  on 
the  HIP  vehicle.  Testing  is  broken  down  into  11  modules.  The  MCS 
Test  Manager  module  controls  the  flow  of  MCS  testing.  The  MCS 
Test  Manager  calls  five  Phase-One  state  modules  where  measurements 
are  made,  queries  asked  of  the  operator,  and  flags  set  based  on 
the  results.  Based  on  the  data  collected  and  flags  set  in  the 
Phase-One  state  modules,  the  MCS  Test  Manager  then  calls 
appropriate  isolation  module  if  necessary.  The  following  are 
isolated  Air  Distribution  Systen,  Air  Particle  Separator,  Freon 
Charge,  Hull  Batteries,  Hull  Battery  Charging  System,  M48  Filter, 
MCS  Control  Panel,  MCS  Main  Pack,  Slip  Ring,  W56,  W57,  W58  in 
following  combinations: 

'$_REPLACE  M48  FILTER' 

•FAULTY  AIR  DISTRIBUTIONJSYSTEM  ' 

•FAULTY  AIR  PARTICLE  SEPERATOR' 

•FAULTY  FREON  CHARGE' 

•FAULTY  HULL  BATTERIES' 

•FAULTY  HULL  BATTERY/CHARGING  SYS' 

'FAULTY  MCS  CONTROL  PANEL' 

•FAULTY  MCS  MAIN  PACK  OR  W58' 

•FAULTY  MCS  MAIN  PACK' 

•FAULTY  SLIP  RING  OR  W57' 

•FAULTY  SLIP  RING  OR_W56  AND  W57 
•FAULTY  SLIP  RING' 

3.6.2  12361348  AFCS/CABEL  Test: 

AFCS/CABEL  Applications  Software  provides  software  to  test  the 
Automatic  Fire  Control  System  (AFCS)  and  Cab  Electrical  system. 
Ninety  modules  are  broken  down  into  three  main  functions.  Common 
Core,  AFCS,  and  CABEL.  Common  Core  contains  21  modules,  such  as 
test  managers,  standard  conditions,  and  frequently  use  functions 
such  as  turning  on  or  off  vehicle  power,  or  special  functions  such 
as  making  multiple  power  or  resistance  measurements. 

AFCS  contains  47  modules  specifically  for  identifying  then 
isolating  faults  in  the  AFCS  system.  Faults  are  isolated  in  the 
Ballistic  Computer  Weapon  Controller  (BCWC),  Communication 
Processor  (CP),  Display  and  Control  Unit  (DCU),  Dynamic  Reference 
Unit  (DRU),  Power  Conditioning  Unit  (PCU),  Prognostic  Diagnostic 
Interface  Unit  (PDIU),  Slip  Rings  (SLR),  Radio  Racks  and  the 
Vehicle  Motion  Sensors  on  the  cab  and  hull  (VMS-C).  (VMS-H)  or 
Wl,  W2,  W7,  W13,  W14,  Wll,  W12,  W13,  W14,  W17,  W21,  W28,  W26,  W27, 
W61,  W62,  Will  cables  in  the  following  combinations: 
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'$_SYSTEM  ERROR' 

'FAULTY  BCWC  ANDJPCU,  W1  P1-P3,  OR  W13  P2-P3)' 

'FAULTY  BCWC  OR  W7  P1-P3' 

'FAULTY  BCWC 

'FAULTY  CP  ANDJPCU,  W1  P1-P4,  OR  W13  P2-P3)' 

'FAULTY  CP  ANDJpCU,  W2  P1-P4,  OR  W14  P2-P3)' 

'FAULTY  CP' 

'FAULTY  CP,RR,W9,W10,W11,W12,0R  W26' 

'FAULTY  DCU  ANDJPCU,  W1  P1-P2  OR  W13  P2-P3)' 

'FAULTY  DCU  ANDJPCU,  W2  P1-P2  OR  W14  P2-P3)' 

'FAULTY  DCU  OR  W17  P1-P3' 

'FAULTY  DCU' 

'FAULTY  DCU,  OR  W17  P1-P2,P3’ 

'FAULTY  DRU  AND  (PCU  OR  W27)' 

'FAULTY  DRU  OR  ¥l7  P1-P3' 

'FAULTY  DRU' 

'FAULTY  PCU  ANDJCP,RR,W9,W10,W11,W12,0R  W26)' 

'FAULTY  PCU  OR  W13  P1-P2' 

'FAULTY  PCU  OR  W14  P1-P2' 

'FAULTY  PCU  OR  W27' 

'FAULTY  PCU' 

'FAULTY  PCU,  W1  P1-P2J)R  W13  P2-P3 
'FAULTY  PCU,  W1  P1-P3,  OR  W13  P2-P3' 

'FAULTY  PCU,  W1  P1-P4,  OR  W13  P2-P3' 

•FAULTY  PCU,  W2  P1-P2,  OR  W14  P2-P3 

'FAULTY  PCU,  W2  P1-P3,  OR  W14  P2-P3' 

'FAULTY  PCU,  W2  P1-P4,  OR  W14  P2-P3' 

'FAULTY  PDIU  ANDJPCU  OR  W13  P1-P2)' 

'FAULTY  PDIU  AND  (PCU  OR  W14  P1-P2)' 

'FAULTY  PDIU'  ” 

'FAULTY  SLR  OR  Will  P5-P1,P2' 

'FAULTY  SLR  OR  W62  P7-BB2’ 

'FAULTY  SLR,W61  P1-P2,P3,P4,P5,P6,  W62  P1-P2,P3,P4,P5,P6, 
Will' 

'FAULTY  STEX' 

'FAULTY  TTS  OR  12576092’ 

■FAULTY  VMS,  W21,  OR  W28' 

'FAULTY  VMS-C  OR  W17  P1-P3' 

'FAULTY  VMS-C 
'FAULTY  VMS-H' 

■FAULTY  VMS-H' 

'FAULTY  W21' 

Twenty-two  modules  are  specifically  for  identifying  then  isolating 
faults  in  the  Cab  Electrical  system.  Faults  are  isolated  in  the 
BCWC,  CP,  DCU,  DRU,  Ext  Batt  A,  Ext  Batt  B,  Hull  Batteries,  Hull 
Battery/Chg  Sys,  PCU,  PDIU,  Radio  Rack,  Slip  Ring,  or  Wl,  W2,  W13, 
W14,  W25,  W26,  W27,  W50,  W65  cables  in  the  following  combinations: 

'FAULTY  BCWC 

'FAULTY  CP,  W2  P1-P2,P3,P4 
'FAULTY  DCU"^ 

'FAULTY  DCU,  Wl  P1-P2,  OR  W13  P2-P3' 
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'FAULTY  DCU,  W1  P1-P2,  OR  W13  P2-P3  AND  W2  P1-P2  OR  W14 
P2-P3' 

■FAULTY  DCU,  W2  P1-P2,  0R_W14  P2-P3 
'FAULTY  DRU  OR  W27  P1-P2' 

'FAULTY  EXT  BATT  A  AND  EXT  BATT  B  OR  W25  P1-P2,P3 
'FAULTY  EXT  BATT  A  OR  W25  P2-P3'  “ 

'FAULTY  EXT  BATT  A' 

'FAULTY  EXT  BATT  A,  OR  W25  P2-P3' 

■FAULTY  EXT  BATT  B' 

■FAULTY  HULL  BATTERIES' 

■FAULTY  HULL  BATTER Y/CHG  SYS' 

■FAULTY  PCU  OR  W65  P1-P2' 

■FAULTY  PCU  AND  (DCU,  W1  P1-P2,'  OR_W13  P2-P3)' 

■FAULTY  PCU  AND  (DCU,  W2  P1-P2,  OR_W14  P2-P3)' 

■FAULTY  PCU  AND  W25  P1-P3' 

'FAULTY  PCU  AND  W25  P2-P3' 

■FAULTY  PCU  AND  W50' 

■FAULTY  PCU  OR  W13  P2-P1,P3' 

■FAULTY  PCU  OR  W14  P2-P1,P3' 

■FAULTY  PCU  OR  W25  P2-P3' 

■FAULTY  PCU  OR  W65  P1-P2' 

■FAULTY  PCU' 

■FAULTY  PCU,  OR  W25  P1-P2,P3' 

■FAULTY  PCU,  OR  W65  P1-P2' 

■FAULTY  PCU,W1  P1-P2,  OR  W13  P1-P2,P3,  W2  P1-P2  OR  W14 
P1-P2,P3' 

■FAULTY  PCU,W2  P1-P2,  OR  W14  P1-P2,P3' 

■FAULTY  PDIU  OR  W65  P1-P2' 

■FAULTY  PDIU' 

■FAULTY  PDIU' 

■FAULTY  RADIO  RACK  OR  W26  P1-P2' 

■FAULTY  SLIP  RING  OR  W50' 

■FAULTY  SLIP  RING' 

■FAULTY  W1  P1-P2,  OR  W13  P2-P3,  OR  _W2  P1-P2,  OR  W14  P2-P3' 
3.6.3  12361349  Cable  Test; 

For  HIP,  Cable  Test  was  expanded  to  perform  cable  test  and  adapter 
test  on  the  following  HIP  tables,  and  adapter  tables  were  expanded 
to  include  the  following  HIP  specific  cables  and  adapters: 


CABLES 

ADAPTERS 

W1 

W27 

CA800 

CA824 

W2 

W28 

CA802 

CA826 

W7 

W50 

CA804 

CA828 

W12 

W51 

CA806 

CA832 

W13 

W52 

CA810 

CA837 

W14 

W58 

CA814 

CA838 

W17 

W61 

CA816 

CA840 

W21 

W62 

CA818 

CA998 

W25 

W64 

CA820 

W26 

W65 

CA822 
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4.0 


HIP  ANALYSER  SET  (STE-X)  OPERATIONAL  TEST  (OT) 

This  section  documents  the  HIP  STE-X  OT  test  performed  at  Yuma 
Proving  Grounds,  Arizona,  during  1989.  This  test  and  the  analysis 
of  the  Test  Incident  Reports  (TIRs)  generated  from  the  test  (see 
appendix  B)  was  supported  by  GE  under  the  STE-X  OT  contract  from 
June  1989  until  January  1990. 

4.1  Yuma  OT  Test  Format 

The  Yuma  HIP  STE-X  technical  test  consisted  of  both  Go  Chain  and 
fault  insertion  tests.  These  tests  were  conducted  on  the  STE-X 
HIP  AFCS,  Cab  Electrical  and  MCS  subsystem  tests.  Additionally, 
the  STE-X  Cable,  Adapter  and  STE/ICE  Go  chain  tests  were  also  run. 

The  fault  insertion  tests  consisted  of  running  a  randomly  selected 
group  of  Validation  Test  Reports  (VTRs).  Two  Fault  Insertion 
Boxes  (FIBs)  supplied  by  GE  were  used.  GE  provided  informal 
training  and  documentation  on  how  to  use  the  FIB  and  follow  the 
VTR  instructions. 

It  is  important  to  note  that  VTRs  and  FIBs  are  not  part  of  the 
operational  procedures  and  equipment  normally  used  by  mechanics. 
Problems  associated  with  the  use  of  these  special  procedures  and 
equipment  do  not  affect  the  evaluation  of  STE-X  since  they  are  not 
used  in  the  field  environment. 

A  TIR  was  written  every  time  a  fault  insertion  or  Go  Chain  test 
was  performed,  even  when  the  test  was  a  success.  The  government's 
"OT  evaluation"  scores  go  from  Success  to  Failure  and  include  No 
Test,  Crew  Procedural  Error,  Unreliable  and  OT  failure 
(incorrently  conducted  test)  results. 

4.2  HIP  STE-X  TIRs 


Five  hundred  and  two  HIP  STE-X  TIR's  have  been  received 
documenting  OT  testing  at  Yuma  Proving  Grounds. 

The  following  are  the  results  of  the  initial  OT  scores  where 
Unreliable  scores  are  included  as  failures  and  No  Tests,  Crew 
Procedural  Errors  and  OT  Failures  (Failures  in  the  way  the 
evaluation  test  was  run)  are  not  counted. 
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OT  Scores  -  Initial,  No  Review 


Crew 

System/ Test  Success  No  Test  Error  Unreliable  Fail  %  Success 


STE-X 

AFCS  Test 

99 

6 

3 

5 

18 

81.1% 

67 

16 

7 

16 

36 

52.3% 

MCSTest 

S3 

2 

1 

6 

9 

77.9% 

SelfTest 

28 

24 

3 

0 

18 

60.9% 

Cable  Test 

10 

5 

0 

2 

2 

71.4% 

8 

3 

0 

1 

1 

80.0% 

ICE  Tests 

11 

29 

0 

0 

20 

35.5% 

STE-X  Total 

266 

84 

14 

30 

104 

66.5% 

4.3  Yuma  HIP  STE-X  OT  TIR  Analysis 

As  the  TIRs  were  received  by  GE,  they  were  logged  into  a  TIR 
database.  This  database,  with  the  TIR  status  at  the  conclusion  of 
work,  is  shown  in  Appendix  B.  Note  that  a  blank  status  block 
indicates  an  open  TIR  which  was  not  responded  to  prior  to  the 
termination  of  work. 

An  initial  analysis  was  performed  to  determine  whether  a  response 
was  required.  This  initial  analysis  consisted  mostly  of  reading 
each  TIR  and  correlating  it  with  incident  descriptions  on  other 
TIRs.  In  most  cases,  the  TIR  failures  are  answered  on  succeeding 
TIRs  where  operator  errors,  vehicle  and  test  set  hardware  failures 
are  confirmed. 

Of  the  502  TIRs  received  by  6E,  responses  were  required  for  the 
134  Failure  and  unreliable  scores.  An  additional  58  TIRs  scored 
as  No  Test  also  required  responses,  due  to  incorrect  evaluation 
scoring.  Of  these  192  open  TIRs,  GE  responded  to  38  before  being 
requested  to  stop  work. 

Sixty-eight  TIRs  require  further  analysis  to  determine  the  cause 
of  the  incident  result  and  the  correct  evaluation  score. 

One  STE-X  test  set  (Al  Input  Mux  Board),  4  cables  (a  CX801,  CX802, 
CX804  and  a  CX805)  and  a  CA830  adapter  failed  during  the  technical 
test.  This  initially  caused  problems  while  running  self  test,  but 
once  these  were  corrected,  a  self  test  was  run  repeatedly  without 
problems. 


20 


The  following  is  the  status  of  the  OT  scoring  as  a  result  of  this 
preliminary  analysis: 


OT  Scores  -  Preliminary  Review 


Crew 

System/  Test  Success  No  Test  Error  Unreliable  Fail  %  Success 


STE-X 

107 

7 

5 

1 

9 

91.5% 

CAB  EL  Test 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

MCS  Test 

56 

0 

6 

0 

9 

86.1% 

SelfTest 

61 

9 

0 

0 

3 

95.3% 

Cable  Test 

15 

0 

3 

0 

1 

93.7% 

10 

1 

1 

0 

1 

90.9% 

ICE  Tests 

16 

39 

0 

0 

5 

76.2% 

STE-X  Total 

265 

53 

15 

1 

28 

90.1% 

A  detailed  description  of  the  TIRs  for  each  subsystem  follows: 

AFCS  Test:  The  initial  OT  scores  for  AFCS  tests  included  18  Fail 

and  five  Unreliable  TIR  scores.  Preliminary  analysis  determined 

the  following: 

0  Five  failure  scores  were  caused  by  VMS  failures  in  the  vehicle 
which  were  successfully  detected  by  STE-X  and  the  scores  should 
be  changed  to  successes. 

0  Seven  failures  were  caused  by  faulty  STE-X  CX805  cable. 

0  One  failure  and  one  unreliable  score  were  caused  by  a  Honeywell 
Tube  Temp  status  software  problem.  Both  should  be  scored  as  a 
"No  Test". 

0  Crew  Procedural  Errors  accounted  for  one  fail  and  one 
unreliable  score. 

0  A  typographical  error  (wrong  Fault  termination  number)  on  a  VTR 
caused  one  No  Test  and  one  Unreliable  score.  Based  on  the  HIP 
STE-X  test  plan  approved  for  the  HIP,  the  VTR  is  corrected  and 
the  scores  should  be  changed  to  successes. 

0  An  obsolete  VTR  from  a  previous  version  of  HIP  STE-X  software 
was  run  four  times  causing  two  fail  and  two  No  Test  scores. 
These  scores  should  be  changed  to  OT  Fail,  since  the 
instructions  in  the  STE-X  documentation  package  were  not 
followed  in  selecting  VTRs  for  the  test. 
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Cab  Electrical  Test:  The  initial  OT  scores  for  Cab  Electrical 
tests  included  36  Fail  and  16  Unreliable  TIR  scores.  6E  investi¬ 
gated  these  problems  and  discovered  a  ground  loop  problem  in  the 
vehicle  causing  6  to  8.5  volts  to  be  present  on  open  signals.  This 
ground  loop  problem  was  also  causing  problems  with  the  PDIU  and 
instrumentation  installed  by  the  Army. 

While  GE  was  not  able  to  isolate  the  ground  loop  problem,  this 
problem  is  not  present  in  any  other  vehicle.  GE  believes  the  Cab 
Electrical  test  results  are  invalid,  because  the  test  was 
performed  on  a  modified  vehicle  which  does  not  represent  the  HIP 
vehicle  design. 

MCS  Test;  The  initial  OT  scores  for  MCS  tests  included  nine  Fail 
and  six  Unreliable  TIR  scores.  Preliminary  analysis  determined 
the  following: 

0  One  Failure  and  two  No  Test  scores  were  assigned  to  successful 
tests. 

0  Five  Unreliable  scores  were  caused  by  crew  procedural  errors. 
These  errors  deal  with  running  the  test  with  the  VTRs  and  are 
not  indicative  of  using  the  STE-X  in  the  field. 

0  One  Unreliable  score  was  caused  by  a  software  message  problem 
and  should  be  scored  as  a  failure. 

0  The  remaining  eight  Failure  scores  have  not  been  analyzed. 

STE-X  Self  Test;  The  initial  OT  scores  for  STE-X  Self  Test 
included  18  Fail  TIR  scores.  Preliminary  analysis  determined  the 
fol  1  owi  ng : 

0  Two  Fail,  two  Crew  Procedural  Error  and  two  No  Test  scores  were 
caused  by  a  faulty  CX801  which  was  successfully  detected  by 
Self  Test  and  the  scores  should  be  changed  to  successes. 

0  Eight  Fail  scores  were  caused  by  a  faulty  CX802  which  was 
successfully  detected  by  Self  Test,  and  the  scores  should  be 
changed  to  successes. 

0  Three  Fail,  one  Crew  Procedural  Error  and  three  No  Test  scores 
were  caused  by  a  faulty  CX804  which  was  successfully  detected 
by  Self  Test,  and  the  scores  should  be  changed  to  successes. 

0  Two  Fail  scores  were  caused  by  a  faulty  CA830  which  was 
successfully  detected  by  Self  Test,  and  the  scores  should  be 
changed  to  successes. 

0  Ten  No  Test  scores  were  assigned  to  successful  tests. 

STE-X  Adapter  Test;  The  initial  OT  scores  for  STE-X  adapter  test 
included  one  Fail  and  one  Unreliable  TIR  scores.  Preliminary 
analysis  determined  the  following: 
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0  The  Unreliable  score  was  caused  by  a  Crew  procedural  error  with 
the  fault  insertion  box. 

0  Two  No  Test  scores  were  assigned  to  successful  tests. 

Cable  Test:  The  initial  OT  scores  for  STE-X  Self  test  included 
two  Fail  and  two  Unreliable  TIR  Scores.  Preliminary  analysis 
determined  the  following: 

0  Two  Unreliable  and  one  Fail  scores  were  caused  by  Crew 
Procedural  errors. 

0  The  cause  of  the  remaining  Fail  score  has  not  been  determined. 

0  Five  No  Test  scores  were  assigned  to  successful  tests. 

STE-X  STE-ICE  Tests:  The  initial  OT  scores  for  STE-X  STE-ICE 
tests  included  20  Fail  TIR  scores.  Preliminary  analysis 
determined  the  following: 

0  Nine  Fuel  Supply  Pressure  test  failures  were  caused  by  a  broken 
pin  in  the  OCA.  The  TIR  scores  should  be  changed  to  No  Test. 
The  OCA  is  the  responsibility  of  the  vehicle  manufacturer  and 
not  part  of  STE-X. 

0  Six  Alternator  Field  Voltage  test  failures  occurred. 

Inspection  of  DCAs  on  other  HIP  vehicles  has  shown  this  signal 
to  be  miswired.  It  is  believed  that  this  is  the  case  on  this 
vehicle,  too.  The  TIR  scores  should  be  changed  to  No  Test. 

The  DCA  is  the  responsibility  of  the  vehicle  manufacturer  and 
not  part  of  STE-X. 

0  Five  No  Test  scores  were  assigned  to  successful  tests. 

5.0  COMMON  STE-X  REVIEW 


On  8  August  1990,  a  meeting  was  conducted  under  this  contract  to 
review  the  common  STE-X  software  to  assist  in  applying  STE-X  to 
specific  applications.  In  attendance  were  representatives  from 
TACOM,  Missile  Command  (MICOM),  LTV  Corporation,  and  GE  to  discuss 
the  Army  Tactical  Missile  System  (TACMS)  Missile  Monitor  Test 
Device  (MMTD)  (AN/TSM-193)  as  the  only  currently  active 
application.  A  memo  of  the  minutes  for  this  meeting  is  contained 
in  Appendix  C,  with  all  action  items  appropriately  closed. 

For  record  purposes.  Appendix  D  contains  a  matrix  describing  the 
STE-X  support  tools.  In  addition.  Appendix  E  contains  a  list  of 
all  the  common  hardware  between  the  two  STE-X  development 
applications  to  date  -  the  HIP  analyzer  set  and  the  Army  TACMS 
MMTD. 
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6.0 


FINANCIAL  SUMMARY 


The  latest  available  financial  performance  data  on  this  contract, 
which  includes  estimated  expenditures  through  contract  close-out, 
is  contained  in  Appendix  F. 


7.0  RESIDUAL  MATERIAL  DISPOSITION  RECOMMENDATION 

6E  recommends  that  all  material  under  TACOM  Contract  No. 
DAAE07-88-C-R133  be  transferred  to  the  MICOM  Contract  No. 
DAAH01-86-C-A036,  LTV  No.  P-3108760. 


APPENDIX  A 

ENGINEERING  CHANGE  NOTICE  (ECN)  LISTING 
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ENGINEERING  CHANGE  NOTICE  (ECN)  LISTING 


J54254 
J54255 
J 54256 
J54257 
J 54258 
J54259 
J 54260 
J54261 
J 54262 
J54263 
054264 
054265 
054266 
054267 
054268 
054269 
054270 
054271 
054272 
054273 
054274 
054275 
054276 
054277 
054278 
054279 
054280 
054281 
054282 
054283 
054284 
054285 
054286 
054287 
054288 
054289 
054290 
054291 
054292 
054293 
054294 
054295 
054296 
054297 
054298 
054299 


056500 

056501 

056502 

056503 

056505 

056506 

056507 

056509 

056515 

056516 

056517 

056518 

056519 

056520 

056521 

056524 

056525 

056528 

056530 

056531 

056532 

056536 

056537 

056538 

056542 

056545 

056546 

056552 

056553 

056560 

056563 

056564 

056567 

056568 

056569 

056577 

056580 

056581 

056595 

0557500 

TO 

557599 


061100 

TO 

061147 

061149 

061149 

TO 

061199 

064200 

064205 

064209 

064226 

064227 

064228 

064229 

064238 

064262 

064263 

065405 

065411 

065412 

065450 

065452 

065459 

065460 

065465 

065466 

065495 

067200 

TO 

062764 

069906 

069932 

069936 
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HIP  STE-X 

TEST  INCIDENT  REPORT  (TIR) 
LOG 


B-1 


B-2 


HIP  TEST  INCIDENT  REPORT  (TIR) 
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I  [TEST  Proc  -  assumed  to  be  on  operotor  Error j  j  I  I  I 


HIP  TCST  INCIDENT  REPORT  (T|R)  LOG  (Continued) 
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HIP  TEST  INCIDENT  REPORT  (TIR)  LOG  (Continued) 
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L5-STEe0B4  |STEX|MCS  ISuce  I  890818  I  2856|N/A|  N/A  I  N/A  |  N/A 


HIP  TEST  INCIDENT  REPORT  (TIR)  LOO  (Continued) 
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I  L5-STE0ie2  {STEKjMCS  SOCC|  |  890818  |  2856|N/A|  N/A  |  N/A 


HIP  TEST  INCIDENT  REPORT  (TIR)  LOG  (Continued) 
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Unre  OperoterATR  Error.  VTR  does  not  I  890821  2856 

Llob  Identify  hoe  to  onewer  oirfloe  j 
queetlone  | 


HIP  TEST  INCIDEMT  REPORT  (TIR)  LOC  (Confinuerf) 
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L5-STE0127  JSTEXjArCS  SUCCI  I  890823  |  2856|N/Aj  M/A  |  N/A 


HIP  TEST  INCIDENT  REPORT  (TIR)  LOG  (Continued) 
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HIP  TEST  INCIDENT  REPORT  (TIR)  LOO  (Continued) 
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L5-STE«15e  ISTEXlSELE  Foil  Faulted  CX8M  from  S/N  007  j  090824  j  28561 

I  TEST  uelng  STE  S/N  004  I  I 


HIP  TEST  INCIDENT  REPORT  (TIR)  LOG  (Continued) 
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HIP  TEST  INCIDENT  REPORT  (TIR)  IOC  (Continued) 
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L5-STEei75  ISTEXjAFCSjSUCCl  890826  |  2856|N/A|  N/A  N/A  I  N/A 

P233  III 


HIP  TEST  INCIDENT  REPORT  (TIR)  LOG  (Conlinuad) 
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INCIDENT  REPORT 
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APPENDIX  C 

COMMON  STE-X  SOFTWARE  DOCUMENTATION 
REVIEW  MEETING  MINUTES 
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GE  Aerospace 


-  Automated  Systems  Department 

™  Att6nde6S  General  Electric  Comparry 

RO.  Box  S88,  Burlington,  MA  01803 

From:  T«S«  Dwdfl  D/a/CO/nm;  8*326“3820 

Date:  14  August  1990  ATS-TSD-90-17A 

8  AUGUST  1990  COMMON  STE-X  SOFTWARE  DOCUMENTATION  REVIEW  MEETING 
MINUTES 

Reference:  TACOM  Contract  No.  DAAE07-88-C-R133 

Enclosures:  (a)  Attendance  list  of  the  subject  meeting 
(b)  Agenda  for  the  subject  meeting 


The  subject  meeting,  attended  by  those  individuals  listed  in 

enclosure  (a),  followed  the  enclosure  (b)  agenda.  Action  items 

resulting  from  the  meeting  were  as  follows: 

1)  GE  to  supply  LTV  with  lines  of  code  count  by  COB  8-13-90. 

2)  GE  to  send  LTV  version  8  of  the  STE-X  operating  system  on 
magnetic  media  once  it  is  released.  Post  meeting  information 
that  the  availability  of  version  8  will  be  delayed,  may 
require  sending  version  7  in  its  place. 

3)  GE  to  retain  the  hard  copy  of  common  STE-X  software  specifi¬ 
cations  reviewed  at  the  meeting  pending  future  LTV  direction. 

4)  LTV  to  submit  RFP  to  GE  for  a  mark-up  of  the  existing  common 
STE-X  software  specifications  deleting  all  non-MMTD  applicable 
material . 

5)  LTV  plans  to  take  lead  in  establishing  requirements  for  the 
common  STE-X  source  code. 

6)  GE  to  supply  TACOM  with  hard  copy  and  LTV  with  magnetic  tape 
of  the  "Interface  Specification  for  STE-X  System  Software" 
last  revised  June  10,  1987. 


If  there  are  any  questions  concerning  the  above  minutes,  please 
contact  the  undersigned  at  (617)  229-3820. 


UJ*-*-- 


Program  Manager 


Attachments 
cc:  G.  Martin 

C-3 


Thomas  S.  Dwan 


ATTENDANCE  LIST 

COMMON  STE-X  SOFTWARE  DOCUMENTATION 

REVIEW  MEETING 

(8/8/90) 

NAME 

ORGANIZATION 

PHONE  # 

Steve  Adams 

MICOM,  SFAE-FS-AT-C 

205-842-0683 

Mike  Ad dams 

MICOM 

205-876-7105 

Don  Bartlett 

GE  ASD,  PMO 

617-229-3389 

Mike  Baughn 

MICOM,  SFAE-FS-AT-E 

205-876-2460 

Brae  Beuke 

LTV,  Config.  Mgmt. 

214-266-9330 

Raney  Cann 

MICOM,  SED/TRW 

205-830-3462 

O.D.  Chaney 

LTV,  Prog.  Office 

214-266-1538 

Thor:, as  S.Dwan 

GE  ASD,  PMO 

617-229-3820 

Earl  Evans 

LTV,  Eng. 

214-266-1467 

William  A.  Fentom 

LTE,  Eng. 

214-266-9654 

Mike  Hennessey 

TACOM 

313-574-5414 

Steven  Heyl 

GE  ASD,  Eng. 

617-229-3887 

Wse'M'olod  Hnatczuk 

TACOM 

313-229-5840 

Lar-y  Malone 

MICOM,  ANSMI-RO-SE-TD-CM 

205-876-6166 

Ken  St.  Pierre 

GE  ASD,  Eng. 

617-229-3563 

Matwhew  Vega 

MICOM,  SFAE-FS-AT-E 

205-876-1575 

Raojl  Weyler 

GE  ASD,  CM  &  DM 

617-229-5203 

Woodrow  A.  Williams 

Army  TACMS,  SFAE-FS-AT-T 

205-876-5666 

Jim  Wright 

LTV,  Software 

214-266-0249 

C-4 


AGENDA 

(8  AUGUST  1990) 


0  INTRODUCTION  8:00  AM 

0  COMMON  STE-X  SOFTWARE  SPECIFICATIONS  8:15  AM 

SPEC  HIERARCHY  OVERVIEW 
DOCUMENTATION  REVIEW 
DISCUSSION  OF  FUTURE  DIRECTION 

0  LUNCH  12:00 

0  COMMON  STE-X  SOFTWARE  1:00  PM 

FAMILY  TREE  OVERVIEW 

PROGRAM  (S/W)  INDEX/FILE  LISTING  REVIEW 

DISCUSSION  OF  FUTURE  DIRECTION 

0  CLOSING  REMARKS  4:00  PM 
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APPENDIX  D 
COMMON 

HIP  ANALYZER  SET 
AND 

ARMY  TACTICAL  MISSILE  SYSTEM  (ATACMS) 
MISSILE  MONITOR  TEST  DEVICE  (MMTD) 
(AN/TSM-193) 

PARTS 


D-1 


0-2 


The  highlighted  part  numbers  on  the  enclosed  Enginering  Data  List  (Program 
MC0301-V02Q)  dated  08/03/90  are  common  to  the  HIP  Analyzer  Set  (P/N 
12361300)  and  the  Army  TACMS  MMTD  (P/N  13289700). 
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